Role of NMDA receptors in noise-induced tau hyperphosphorylation in rat hippocampus and prefrontal cortex.
Chronic noise exposure has been associated with abnormalities in glutamate (Glu)-NMDAR signaling and tau hyperphosphorylation. However, further studies are necessary to clarify potential causal relationships. The aim of the present study was to evaluate the role of NMDA receptors in noise-induced tau hyperphosphorylation in the rat hippocampus and prefrontal cortex. Male Wistar rats were randomly divided into three groups in the present study: control with isotonic saline instillation (n=10); noise exposure (100 dB SPL white noise, 4h/d × 14d) and treated with saline (n=10); and noise exposure and treated with MK-801 (0.5mg/kg, intraperitoneally; n=10). The levels of tau phosphorylated at Ser202 and Ser396, and proteins involved in hyperphosphorylation, namely glycogen synthase kinase 3β (GSK3β) and protein phosphatase 2A (PP2A), were measured in the hippocampus and prefrontal cortex (PFC) after the last noise exposure. We showed that phosphorylated tau levels were enhanced in noise-exposed-rat hippocampus and PFC. MK-801 decreased the hyperphosphorylation of tau at Ser202 and Ser396 sites in the hippocampus and PFC. Furthermore, MK-801 reversed noise-induced GSK3β overexpression but had no significant effect on PP2A levels. This suggests that MK-801 protects against chronic-noise-induced tau hyperphosphorylation in the hippocampus and PFC. These findings demonstrate that Glu-NMDAR signaling may be involved in triggering aberrant tau hyperphosphorylation in the hippocampus and PFC after chronic noise exposure.